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(54) GLUCOSE DEHYDROGENASE EXCELLENT IN SUBSTRATE SPECIFICITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water-soluble PQQGDH(pyrroloquinolinequinone) (glucose dehydrogenase) having 
a reactivity to lactose or maltose lower than that to glucose. 

SOLUTION: This PQQGDH has an amino acid residue substituted from an amino acid residue corresponding to 167 aspartic 
acid residue of water-soluble PQQGDH derived from Acinetobacter calcoaceticus. 
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(5?) t^iS^ji] 

[fi???^#^MB:] AonCTobact<3r calcoaceiicus ^3^^ 
U^PQQGDHo 



1 

lUy^^Mi ] Acinetcbacter calcoaceticus ^^tK?^ 
tiPQQG D HCC* 1 6 7 sg<or ;^''>'7+">a^StCtS 

^>PQOGDH* 

[ig5l^4 ] SB?«J : 5er Gin His Xaa tvs 5er SerCS^: 
^tv PQQGDHo 

[15*315 1 Xaa;0>GVC^^>. li&5ttTi3IBw«:'PQQ 
GDHo 

[ i5*3P 6 ] ^^WO P Q Q G D H I. C r^-.'U is 

n;04CgS$3;(7>PQOGDH, 
[ig>K3i7 ] ifci^:^ I - 6(^>i-'^n;0-tc:^$3iOC'PQQ 

[ igJttaS 8 ] Itm. 7 «C lafSSOifig^^:^ tP-< ^ 
[ ig>}?3l 1 1 ] 9 

I Ittm. 1 2 ) 1 - 6 a>C *rtl>!»tcgE^oc:' P Q 

[igjjt^ I 3 ] l^im. 1 - 6 (D\.^'ft\iP^m^<rj'?Q 
QG D H i^.'l' 2 - xHz >17^-. 

[ 0 0 0 1 ] 

> (pQO> ?&t«^^.^'r^y;L^^-;^i?i.-1^^lfS (G 

$nX(,**?fca:S2POQGDHtCS5gT^o -4sSI«CC'3i[S: 

«U 3« - X<?>^£<C -So 
[0002] 

[l$*(Ofxf*n POQGDHIi. ecro^y 

[0 00 3] PQOGDHtCli, IgJg ^te^^i 
i^SiO^rfe ^> c <»: n^C i^>o IgJS P Q Q G D H 



C2> 4$BS|2 0 0 1 -346587 
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^. pil^li, AM. Cleton-Janoen e 
t a!-, J. Bactei'iol. (199 
0 ) 1 7 2, 6 3 0 8-63 1 5 
— :^ - .ic^^i P Q Q G D H i*A<nnecobacter cal coacet i 

{Biosci. Biotech. Bioch^n. (1995), 53(8), 

55) . ^<rm^A^ii^^^-'::'\^^^nrxyw^\ 

430-435) . A,ca^coac«icu5S^'i<.^§ttPQOG DH 
10 t±. ^>^S^^5 0 KDaC'^^^y-Y-^-r^fe-S). ffecOP 
Q Q gist ^ li^Q^C^— ltm3^±r•©?^^ P i 

[ 0 0 0 4 ] ^ifi. -^^Stz:"Xifajf^^SaI^-*T0c:'5£.m?^^^ 

(A.CubrieeT al,, J.tol ,Biol 28 
9, 319-333(1999): A, Oubne et al . , lT»e 3oum 
al, 18(19> 5157-5194 (1999); A. Ouhne ^\ al, FWA 
5, 95(21), 11787-11791 (1999)) ^ Ctl^COMyi^^, 

tik^:. .^?gtiPQQGDHi*6-:>0C'W-^^-77!r^j=>|g 

[ 0 0 0 5 ] yji' 12 ~ ^mmo>m.mt^-^ 

V d :^ ^j:^ ^ »j > ^?'tC i$ I ^'C <L -7 

(GOD) ^*<r*liJ^JUr5-A6 •J>Kfift.ic2epS (G 
O. GOD ^mc»^>:^^*Ci* i/.'U :2 - ::^m\tl^it4c t h 

*>->y^ J5feGOD*^V^^M^3|-fe>'t^-^<^^^t>ji 
^-oj^tlifb -7 tCo —is. G 6 P D H yt^it^^^mc 

^S'cfe^NAD {p> ^^musmifxxtuhtiK^ti^ 

40 rPQQGDHCC't&J^35>^sa^m:<r»^o pqqgdh 
4a<*:e:jtpoQG l>\\\mmws^'^^^^.xh^tdg>n 

[0006] 

50 QGDH**ift'r^>Ci^Sfl^i'r'S. -4s^^i*«tc. 



C3) 

3 

[ 0 0 0 7 ) 

P Q QC D H ?:5ttM t/T-eoc. i^.'U 3 - 

li. Aonetcbacter calcoaceiicus ^^^kf^tiPQQG 

DH^^^-r-S. -^l^^<^'PQQGDHli. 
P Q O G D H itblJ 1/ 'C =2 - 5^ C/ t:i3i^ti;:>^ 

3:§?POQGDHIi, i^-^Urs-XtC^fT^lS^Sttitt-^ 

[ 0 0 0 8 ] ^mi^^^cx^^^xr ^ ^^^^^-rcknf^ 

PH^-lf, Acinetcbactercalcoac^sTcicus 30 
tC^^Rf ^.icStt P O O G D H CC ^tf c , Acmetobacie 
r cal caace^icu:^ P Q Q G D H (DM 16 4^ 

(Oil e^oc x'cii] ^^mc u-c c 4; ^Ysm^^ 

A^^tl^il'ri. TAcinetcbacter calcoace^icu 

5 ^^TkmPQQGDHtiC'l 6 4.^g;^»?5> 1 7 09^g 

^^^T ^ /KSlSlt TAcinetXibacter calcoaceticus 

S5ft^m^iPQQGDHiZ:'5l^l 6 7^StCtBa-r'Sj i 40 

[0 00 9] 5itSi./< li. *^^<?>PQOGDHi*, 
GDHli. 

5er Cln ^^is Xaa Lvs 5er Ser 

'^^tTo 50 
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[0 0 1 1 ] 2ts:^^li*yc. iiiOPQQGDH?:^- 

^iSt^fi^g^tf^f*. *ii:C^*^^<0PQQGDH©ig3i 
•n^. ^f^=>0'^^:*^^OPQQGDH^:St^^^>l^^-A 

[ 0 0 12] *^^g{?>P Q QG D HC'H^^Bjgi* i^.'U 
[ 0 0 1 3 ] 

[^0i!(D^?ifeCC'?fM] g^^^PQQGDH(D^&i^ 
4c^§ttPQQGDH«::2- -&a5(s-r<D^ < > ^ 
istgi^ctatc J- ^-^fP-^PCR^cCctJD^^ ^i^ecSP 
^^WU. r 5 ^^^^c::-^M3!>S2SA.5nn:.-*cgttPQ 

PQQGDH0!:'rg«iu:-^<,**C;s.i7ij- - 

MPQQGDHilsl^l?^>^?>^, 1 0 OmM(0-7>^^- 
X^<: ^ -2>>§tt m^^^ P Q Q G D H c^: 0 U P Q 
Q G D H ^IfeJ^r ^ ^t^co- ^ a - > =& Wc^ 

[0 0 1 4 ] cn*=>(Di7o->(D— oi^i-^i^riie^ad 

m8?#TOA:6C^, Ml 6 7§gCC:-Ao p:^^G 1 u tc 

5^gi<:S5^ <./c fef p q q g d h j: d ^^.-u 

[0 0 1 5] *^C>^^^PQQGDHK:*JC^Tlf, 
9m<0 =2 - r b K o - -tr ^ 1^ 0 . 

5 6 ic^(^r 2 ^^^Mo::— ^Ji^X^ ^ A: tiS^ 5 tir 
t^^C 4> J: < . $ tc^c>r t y^^:*.W^tti$n-C v^-C 

Sarnbrook*5> Molecular Clcninq; a Laboraxorv Manua 
1" 1989, ColcJ Spnnq Hart>Qr Laboratory Pre 

ss, Nw Yor*;^<:i2$3;^n'CC»-&c 

iCf-m^rirc-'Xm^^\tmi>CtlCJ: O , Acinetof) 
ac ter calcoaceticus^3^(D*Sl^ P Q Q G D H <K>W 1 

6 7 ag(^r ^>i^^«ctl§^^SI^«:^:^«c|g^ 

^M^fi!l-<?>r ^ ^^^Sr^St-r ^>C cLcc J: 0 . i^.'U 3 

.Acineiobacter calcoaceticus^7t^<DX.^C(^''K?^tiP Q 
Q G D H -S: 2 - h "T -£>ae^<Dffimi^J=§^ 2 X^l^ 



(4) 
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f tc o -C X 5^ - n - > P C R a tc J: D ^ > y 

[ •:) 0 2 0 ] C n^T^fli^^^ifi^^^ P QQ G D H 
M-^>i/'5'-2>. .1c>gtiPQQGDHkS7cl&if(<:M^r 20 

ifiX'^ho C0!:*^'Y'7'^'J-*S3&tL'CPMS-DC 
\P^mA-. PQQGDH«^'>iti^SfItcJ:0$«J^l/ 
r . 10 0 mMl&&0> X5 X cc^l-r ^yStiiO-^if^M 
PQQGDHi;FJ^r*>^i9i, 1 0 0 mM<?>'7>P h-X 
CC^ir ^> vSti-^.^ Pf^^ P Q Q G D H c^, 0 0:^c P Q Q 
GDH^^5BT'Si?D-->^5g^/^0. 

[ 0 0 2 1 ] ±ai(?>J: l^X^^^txfc. ^miPQQ 30 
GDH«:^Ji^'5«^S^fef*«:^^l>. 5^^?e;0^6iaa'C^ 

^SU. PQQGDH^^t?.1cmiif>^ff6Ci/>^T:' 
J:D. lfe31b?c:PQQGDH^ii^fi*CC<5'7i:^^tf<SC 

PLCr^itCc^:DtSiJ'$''SCitcj:D. 40 
PQQGDH^iSiS'r^. 

[0022) ^SfSticoilfitEli. P Q QG D He<: 
SliC?;^!./^*^. PMS x,i'l>>ji 

- h > -DC ! P {2, 6 -*'^i?OD7ii;y-.'U'< 50 



P 0 Q G D H o> 2 - «f ^>5gKttii. 

^^cticj:r>mmti>c^ifiX'B^>. 

y U - ^' 3 > - <0 tc ^CO :2 - X a i^?^ 

^c^T^^^-c^e-s. ^^^u<vr4s^^^goc•5^!s:MPQQGD 

*#fe^tCf$^<iti£MPQOGDH=&JlC- 

5? - £ i feiC 5j< U ^ -^^^ @^*> ^ <r Atm^^ic^m 

^ < P Q Q G D H \t^^ n ffc 

f fc. U . P Q Q =1: StoJs i U *C S A: rW< -T -6 C 

-^^m<0<k^mFOQ G D H ^ ;^ lil^ib 
Otci^.. T S, :yU'S:^r^tmX^(^mLX i/^l^^lT^l 

[0023] i;^}V::2^:;^iB^^o>m'^it. WT<^cl:^cci, 
rtr^»Ci30^*C^?-£>o fl^§-iz'UtCig«jig-S:An. PQQ 

^>Ci;75>^T?*^. {%m^^LlrX-^^^m<X'3i^PQQ 
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ilJ^-r WB^MSiO J: 0 i^M I. 

[ 0 2 4 ] 

[ i) 0 2 5 1 1 

Ta qDNA^'J^*^'-^ {5U/jti 1 ) 

DM SO 

5fl)M MnCl, 
lOmM dGTP 
2n>M dATP 
lOmM dCTP 
lOmM dTTP 

HtO 



C5) ^11^32 0 0 1 -346587 

KpGB2ti, p T r c 9 9 A (^t 

0 S ^ <^>§Ii|S4»^<: ^ > ^ AicSlP^^" A A:. P C R S 
tC. 94*C3f>r^. 5 0*C2^fe1. 4<5.^:0'7 2X2^rS 



[ 0 0 2 6 ) 








0. 


5 1 


1 . 


Cm 1 


4 . 


0 1 


4 . 


0 1 


1 0. 


0 1 


1 . 


0 u 1 


1 0. 


0 n 1 


! 0. 


0 ! 


2. 


0 1 


2- 


0 ^LX 1 


2. 


0 JU 1 


2. 


0 ju 1 


5 1. 


5 ii ! 



?S6 nfciSIP^km PQQGDH<3>^H">^^U- 

fei:cj^PMS-DC i P^.f«^. ^:H<0'7'\ — h^ciii 
C":)mM^.'Uh-XfoJ:^:JipMS-DC i P^ffl^. 
•^<C'PQOGDH<0>51i^gmr'tl]AEUA:. 2f*0C'7U 

<^-^g2^i^^'ff¥LfctC6. 1 6 7Sg(^>rA;>^^> 
[0026] ^i^lN2 

<J[^§^PQQG DHSa^ccm 40 
iS^J 2 5 4a ^ i n<2TO«?acxer cal coaceti cusfe 
^PQQCDHOC#jisie^*<>iiC. ig^j: 
5*-CC TCA CrC ATC CTC TTT TGA TO A0&-3' < iB?tJ=S 
^: 4) 

[0 02 9] KpKF 1 6 k (^fiai 

(tt> ) tC.AicineTOC)acter calcoaceticus S^PQOG 50 



1 C' 0 - 0 ^ ! 

h5 0 f mo I t-^m^ {\%.) mAw t a a (^3t 
M^.) - Express Km+ v V {Cf^P<^>T2 b 1^ 

^ -7-- 5 0 p m 0 ! { 2 0 iu 1 ) <0 1 / 1 0 S 

<?> |si =^ r 7 ^ - > <■ < -A- :? T - i i ^ tC ^ O . 

loo'c, 3^>r^<^>ss4(i:ii'C7^x5 F^s:te5t!-. i 

~4s:iaiCl/fco T3:b5?i/s>r^^^*x?-v*P KF 1 8 kCO 

DNAU ;^'--Tz'. lii!(3C:'T4 D N Ai< ^ --fe'fe 
cfc 5 ! (O'^W^^Uk xm%W£. O A;. 
[ 0 0 3 0 ] C n^D N ACT. 5 ^ ^^m^'KW^X' 
^b^E.coli BMH7 1 - 1 8 wtSic^^SKgiL'. ~R 

[0 03 1 ] vti<:. CC;^6*effil/:rc:/^x^ K=&e,co 

It MV 1 1 84CCi^^eJf^O, ^Oroa2:.'-:0:.ib7^ 

S^- X > X 5: tf t ^ mt^L O AiS:^ cC'j«A^5glSl/ 
/c* Ca>6^lt?:. 7^ AS KpGB2J:<^>??±§2PQQ 
GDH*=2-K-ri>a&l^Cr:.Kpn I-Hind lTm¥\L7JCX 



[0032] ^fitCOr. Aspl57Ala, .Aspl57m*s. Aspl 
S7LV^, Aspl67Asa A5pl57Gln. Aspl6?Va1» ,Aspl57Tv 
n A5P157CVS. Aspl675er, .AsploTTrpCC'SXP^ -5 
P O O G D H (OfkB^^mSk U tCo 

[0033] mm3 

m^m^ fc mtPM P Q Q G D H 3 - ^Sg^ 
E- c o 1 i^COffeig'^i'^'-C^^'&pTr c9 9 

mi»MtCo cn*4 5 0m \ a>U§m <T>b-S.'y> 

5 0 jci tr/in 1 . i> P ^ A:? :K::^r]-;i'3 0 g/m ! 
t:'iga:?^>L2$r^c^r3 7*C*C-^ll6^iiw 
ImMCaCl,. 5 0 0 MP QQ^igtf 7 1 CC* 

5? h K**??iSJ!gO. 3 mM^Cfjr^> J; ^» ^ct^^Jto 

41*^(8 (I60500xtr {^wwr.p^m.;- 9 0^. 4'C> 

I 0 0 3 4 ] 5 C ^ Urff 1 0 m 

M 0 tSS P H 7 . 0 X— ^5^ffv b Aio iSm t Al't?' 
> 1 0 m U U >KJgi!fii>ft P H 7 . 0 V^mit O fc 

el CM-TOYOPEARL 6 50M(*V-t^ 

ISapH7. 0. 7 5 0n> n:'^f^U:^c^%, 0-0. 2 
M NaC ! €:;§t^l 0Q^M»J>K'«gi5iSpH7. 0^ 

fc. GDH>Sa^Wf-2>gif^^©iRl^. lOmM MO* 
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*PS-NaOH$|fgffi {pH7- 0 ) 'C-^igfir OAio 
C cc- c^: tc L/'C^5l?'1'^Si»i}{c:fe?— j^rSft^^ P QQ G D H 

[0 03 5 1 m£-«4 

^m^(r>m^(it. m.mcu\,-x . i omw mops 

-NaOH^^ilSg ( P H7- 0 ) q3(C4.^l^rPMS (7 
x-f h ) - DC I P ( 2. 6-s>i? 

10 Dd:7 -<;/-'^^H'> =§:.^t^, DC I P<D 

6 0 0 n iri<^itj&%,\t^9^%itm^^mi*xm^u. 

1:1:::^. hii-.Aio DCIPi^pH?. 0 

[0036] mm^ 

P Q Q G D H cy>SM mm^M.mc^^^ X 

20 ^pQQGDHo:'tsifisi¥S4iq°p^^n-eni mMPq 

0 . 1 in M C a C ! , '^^yx 1 B#feU:'-±''^ D f l, 

fc. cn^ 1 8 7 ii I T-^^^^ii,, 3 M I (^>5tti^:ii 

(6ffiM DC IP, eOOinM PMS, lOmMM 

P H 7 . 0 ^iStO J:^J^^M^^3D^:^Co ^ 

Lr . -eti-emm^g i o o iriULtj:i>x ^ 4 0 
Ofi.i*5A., ^J§r'3 0^r^'<>+:».'^'-H/'c. Ste 

e«4 <!:l31te(Cg|IS>Sti$:iiJ^-0fc„ Ig^ i^^^'l 2 - >^ 
Mi Lfci 2t(Z:'rgti'gr 1 0 0 i I/. C nntc^^T-S-tg^ 

30 >stt*c^(./fc. .^2tcT=^5<^^j:'^(c. -^^^(^'atcS:^ 

{ 0 0 3 7 1 



















Aspl67Glv 


IOCS 


21£ 


Q3& 


A5pl67Hi5 


lOQS 


d6!& 




Aspl67Tyr 


lOOK 


5755 


17% 


Aspl67Ala 


lOOS 


98% 


1335 


Aspl67C1u 


ym 


3256 


1G95 


.Aspl67Lvs 




54!I5 


lj6a» 


Aspl67Asn 


ICTO 


5?» 


145b 


Aspl67Cln 


ICOK 


5556 


53:^ 


Aspl6A'al 


lOOS 






AsplSTCvT? 


ICOK 


573i 


22% 


Aspl67Ser 


lOOS 


5^ 


15X 


.AsplSTTrp 


lOOK 


9l£ 


15X 



21 

3 VWh Utcm^ PQQGDHfeJ: I>'asp1j67C1 
i^^tPltltc-enen! MP QQ. imMCaC!, 

^SU, 3 ii 1 CC'fStia^^^ (6mMDC j P4 8 ! . 
eOOinMPMS ! 0 mM 'J >Ei$^ilgjig p H 

7.0 1 6 ici 1 > *5 J:CJ«S«!S<^D - - ;^^>e 

Km4^J:0'V.ma x^3j5i^^^to §?^SSPOOGDH<J>i^ 

Aspl67Gli<J[^§?PQQGDH<^KmfS(i5^5 5 
mM-C-fe-pA:, ^ fc, ?f^§ypQQG DH<0>§li=& 1 0 
0 3i i O A: i (Of^[ilS7Q^^^tx^\t 9 0 9^Jt>»±r'^ 

fc, Aspl67Clii<S[?s:§?PQOGDH^. 1 fxMPQQ. 

mii,0m^im(ommm'cmo. dg i poe o o n m 

.Aspl57Clu2i(3S:^PQQGDH^mc^r, l-500m * 
Sequence Listing 
<110> Socte. KoiT 
<.120> Clucose DGhydrooenase 
<13ft> 003234 
<160> 4 
<21f3=> 1 
<?11> 454 
POT 

<213> Acinetobacter calcoaceiicu^ 
<40Cb> 1 
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[0039 ] l^siii^a 

5aji5? K^A^167au«i£MPQOGDHiC:^-:j<> 

tJ'lOmM MOPSil^aiia (pH7. 0> cfa-c^iST? 
10 3 0 2 0 mM »J ^:^> ^^tr i 0 .mM 

MOPSi^lSSg < p H7- 0) i?J'C'^£gr'2 0^r^4Ajg| 

^ I OmM MOP SJj^iSjjg { p H 7 . 0 > ^X^UV 

5it!« S P O QG D H ^StEik 1/ AiBS-fe >t^- mi - 
r. 5mM- 1 0 0mMfiC:'Saar5^/^P-XC!>lES«:?T 

20 [004 1 ] 

l^mo>^tm 5^3S:^PQQGDHv*^?''U:3'-;^^^Mf 
^iil^cfi3^>^(5(,iCi:?:»^. :4s^^.'$:m(,»'Cr •J•^2^' + •i• 
P QQG D H ^mi^fcm^lCtt^, ^: D tSl-igi/ctt-Srfi 
^Cti>^X'^6. 

[ 0 0 4 2] 

[mm] 



,^5P Val Pro Leu Ittr Pro 5er Gin Fhe Ala Lv5 Ala Lvs Ser clu .Asn 

15 10 15 

Phe Asp Lvs LvTi Val He Leu 5er Asn Leu .Asn Lvs PrT> His .Ala Leu 

?0 ?5 30 

Leu Trp Cly Pro .Asp Asn cln lie Trp Leu Thr Glu .Arq Ala Thr Qv 

35 40 45 

Lvs !le Leu Anq Val .Asn Pro Clu Ser Civ 5er Val Lvs Thr Val Phe 

50 55 60 

Cln Val Pro Clu He Val Asn .Asp Ala .Asp Cly Cln .Asn Cly Leu Leu 
65 70 75 80 

Cly Phe Ala Phe His Pro Asp Rie Lvs .Asn .Asn Pro Tyr He Tyr He 

35 90 95 

Ser Cly Thr Phe Lys Asn Pro Lys 5er THr .Asp Lvs Clu Leu Pro .Asn 
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13 14 
100 105 110 

CIn Thr lie He Arq Ana Tyr "^r Tyr Asn Lv5 5er Thr Asp Thr Leu 

115 120 125 

Clu Lvs Pro Val .Asp Leu Leu Ala Glv L<2u Pro 5er 5er Lvs Asp Jiis 

130 135 140 

CIn 5er Cly Arq Leu Val He Cly Pro Asp Cln Lvs lie Tyr Tvr Thr 
145 150 155 160 

He Cly Asp Gin ciy Anq Asn Cln Leu Ala Tyr Leu Phe Leu Pro Asn 

155 170 175 

Cln Ala Cln His Thr Pro Hir Cln Gin clu Leu Asn Civ Lvs Asp Tvr 

180 • 155 190 

^ils Thr Tvr Ktet Cly Lys Val Leu Arq Leu .Asn Leu Asp Gly Ser He 

195 200 205 

Pro Lvs Asp Asn Pro Ser Phe Asn Glv Val Val Ser His He Tvr Thr 

210 215 220 

Leu Cly His Arq Asn Pro Gin Cly Leu Ala Phe Thr Pro Asn Cly Lys 
2?5 230 235 240 

Leu Leu Cln Ser Clu Cln Gly Pro Asn 5er .Asp Asp Clu He Asn Leu 

245 250 255 

He Val Lvs Glv Cly Asn Tyr Cly Trp Pro .Asn Val Ala Glv Tvr Lvs 

260 265 270 

.Asp Asp Ser Glv Tvr .Ala Tyr .Ala Asn Tvr Ser Ala .Ala Ala .Asn Lys 

275 280 285 

Ser He Lvs Asp Leu Ala Gin Asn Glv Val Lys Val Ala Ala Cly Val 

290 295 300 

Pro Val Tiir Lvs Clu 5er Glu Trp Thr cly Lvs Asn Rie Val Pro Pro 
305 310 315 320 

Leu Lvs Thr Leu Tvr Thr Val Cln Asp Thr Tyr Asn Tvr Asn Asp Pro 

325 330 335 

Thr Cys Cly Glu fcte^ Thr Tyr He Cvs Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tvr Val Tvr Lys Cly Civ Lys Lvs Ala He Thr Glv Trp Clu 

355 360 355 

.Asn Thr Leu Leu Val Pro Ser Leu Lvs .Arq Civ Val He Phe Arq He 

370 375 380 

Lys Leu .Asp Pro Thr Tyr Ser Thr Thr Tvr .Asp Asp Ala Val Pro fctet 
385 390 395 400 

Ftie Lvs 5er Asn .Asn .Ana Tyr Arq Asp Val He Ala Ser Pro Asp Civ 

405 410 415 

.Asn Val Leu Tyr Val Leu Thr Asp Thr .Ala Civ Asn Val Gin Lvs .Asp 

420 425 430 

.Asp Cly Ser Val Thr .Asn Thr Leu Glu .Asn Pro Gly Ser Leu He Lvs 

435 440 445 

Phe Thr Tvr Lys .Ala Lys 

450 
<2Vj> 2 
<511> 1612 
<212> CWA 

<213> .Acinetobacrer calcoaceticus 
<;400> 2 
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aBdctacxttt atcjcaacaqa qccxttcaqa aaxitacaxt traawqatt 
cataax:acaa atcawtaqa qaacxcqtac aaaccctita ttaqaqcn:tt 
cp;iaa<iaxtit qacaaittax aaggcqgaca catgaataaa caxt^at^qq 
tttattaagc qctq^xcaqc taq^xacact ctcaqcattt qctqatqctc 
atcxcaatxt qctaaaqcqa aatcaqaqaa ctxtqacaaq aaaqttattc 
aaaiaaoccq caiqcittqt tatqqqqacc aqaiaatcaa axxtqqxtaa 
aacaqqpcaaq attcxaaqcKi tiaaxccaqa qtcqqqtacit qxaaaaacaq 
accaqagaxt qtcaatqatq cigaTqqqca qaatqqttxa txaqqtixtq 
nqaxtxxaaa aaxaaxcctt ataxctatax xtcaqqtaca txxaaaaatc 
aqaxaaaqaa xtaccqaacc aaacqaxtax xcqxcqtxat acctataata 
xacqcxcqaq aaqccaqxcq axtxatxaqc aqqatxacct tcatcaaaaq 
aqqxcqxcxt qtcaxxqqqc caqaxcaaaa qaxxtatxat acqaxtqqtq 
xaaccaqcxt qcxtaxtxqt tctxqccaaa xcaaqcacaa caxacqccaa 
actqaaxqqt aaaqactatc acacctatax gqqxaaaqxa cxacqcxxaa 
aaqxaxxcca aaqqaxaatc ce^aqxtxtaa cqqqqxqqxt aqccataxtx 
acaxcqiaat ccqcaqqqcx taqcatxcac xccaaatcwt aaatxaxxqc 
aqqcccaaac xcxqacqatq aaaxxaaccx caxxqxcaaa qqxqqcaatx 
qaaxqxaqca qgxtaxaaaq axqaxaqtqq ctaxqctxat qcaaatxatx 
caaixaagtca atxaaqqatx taqcxcaaaa xqqaqxaaaa qtaqccqcaq 
qacqaaaqaa xcxqaatqqa cxqqxaaaaa ctxxqxccca ccatxaaaaa 
cgtxcaaqat acctacaacx axaacqatcc aacxtqtqqa qaqaxqaccx 
qzcaacaqxt qcaccqtcax cxqcctatqx ctaxaaqqqc qmaaaaaaq 
xxqqqaaaat acatxatxqq txccatctxx aaaacqtqqt qxcaxtxxcc 
aqaxccaact xaxatjcacta cxtaxqatqa cqcxqxaccq axqtxtaaqa 
xxaxcqiqat qtqaxxqcaa qxccaqatqq qaaxqxcxxa tatqxaxxaa 
cqqaaaxqxc caaaaaqatq axqqctcaqx aacaaataca txaqaaaacc 
catxaaqtxc acctaxaaqq cxaaqtaaxa caqxcqcaxt aaaaaaccqa 
<2Vj> 3 
<?ia> 20 
<.?12> TO" 

<513> Acinexobacxer calcoacsxicus 
<?22> A 

<22y> Xaa IS anv anino acid residue 
*:4O06> 3 

5er Gin His Xaa Lvs 5er 5er 
1 5 

*21i> 16 

<2\2> CW^ 

<213> Arxifioal Sequence; 
<520> 

<523> pnnier for poinx wuxation 
<400> A 

cctqacxqat qqxqxxtxqa tqaaqq 



16 




cqtxaxxcat 


6C 


aaaaaxxcxc 


120 


cxaaaattqc 


180 


ctcxaactcc 


240 


xatctaatct 


300 


cxqaqcqaqc 


350 


xxtxtcaqqt 


420 


cctxccatcc 


480 


cqaaaxctac 


540 


aatcaacaqa 


600 


accatcaqxc 


650 


accaaqqqcq 


720 


cxcaacaaqa 


730 


axcxtqatqq 


840 


axacacxtqq 


900 


aqtctqaaca 


950 


axqqtxqqcc 


lOZO 


caqcaqcaqc 


1080 


qqqxccctqt 


1140 


cxtxaxatac 


1200 


acaxtxqcxq 


1260 


caaxtactqq 


1320 


qxaxtaaqxt 


1380 


qcaacaaccq 


1440 


cxqatactqc 


15O0 


caqqaxctct 


1560 


xc 3612 
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